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(57) ABSTRACT 

An injection syringe including a device for preparation of an 
injection in situ, useful to the injection Which is liable to 
suffer chemical changes if left for a long time in the state of 
solution or dispersion ready to inject. The injection syringe 
is portable by a patient Who may prepare a necessary 
injection in situ With the use of a device included in the 
syringe Which Will automatically perform an injection With 
a prescribed dosage. The injection syringe includes a device 
for preparation of an injection, Whereby mechanical impacts 
affecting the medicine and consequently, chemical changes 
With a medicine Would be minimized during the step of 
dissolving the medicine. The syringe as noted is especially 
useful for preparation of injection and injection of human 
groWth hormones, interferon and various polypeptides 
Which are of an environmentally sensitive nature and liable 
to suffer chemical changes if left for a long time in the state 
of solution or dispersion. 

10 Claims, 7 Drawing Sheets 
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INJECTION SYRINGE INCLUDING DEVICE 
FOR PREPARATION OF INJECTION 

FIELD OF THE INVENTION 

This invention relates to an injection syringe including a 
device for preparation of an injection in situ, useful to the 
injection Which is liable to suffer chemical changes if left for 
long time in the state of solution or dispersion ready to 
inject. This invention particularly relates to an injection 
syringe portable by a patient Who may prepare a necessary 
injection for himself in situ With use of a device included in 
the syringe Which Will automatically perform an injection 
With a prescribed dosage. 

DESCRIPTION OF THE RELATED ART 

Traditionally Where a patient has to sit for injections 
regularly for a long period, for instance, injections of human 
groWth hormones or insulin, such system has been employed 
as the patient alWays carries a kit of injection syringe and 
performs injections for himself. In this application in situ, an 
injection syringe is designed to be ready to be assembled by 
himself as Well as to be suitable to multiple usage by 
exchange of ampules and needles. In this category, there has 
been knoWn a portable syringe made up to be similar to a 
fountain pen. 

On the other hand, in such application in situ as noted, 
some chemical substances including human groWth hor 
mones as Well as interferon are subject to suffer unnegligible 
chemical changes only due to stirring or shake Which may he 
occur in the process of dissolution or storage after the 
dissolution. Such environmentally sensitive substances are 
normally stored in ampules in the freeZe-dried state, but 
careful treatment is required so that excessive mechanical 
force Will not affect to such solution (or injecto. Plural form 
is “injections”) during handling in dissolution or storage 
thereafter. 

In vieW of such technical requirement as noted, in the case 
of an injection syringe including a multichambered cylin 
drical ampule Which contains a solid medicine in a front 
space and a medicinal solvent in a rear space, and in the step 
of forWarding the rear gasket to let the solvent ?oW sloWly 
into the front space en route of bypass, the knoWn art has 
often employed the mechanism comprised of a manually 
turnable thread and a plunger connected With the rear gasket 
in order 10 control a in?oW rate. But complexity involved in 
such operations as Well as stirring or shake With the syringe 
due to manual turning is unavoidable, and thus harmful 
affections to solutions or injections remain as task to be 
solved. 

Further the front face of the space Wherein a solid 
medicine Was contained is sealed during the dissolution step 
and a remnant gas under compression remains at a tip of the 
space and then in the stop of injection or in the step of 
mounting an injection needle at the front tip of the space, as 
a result, the remnant gas Will spout. Such action Will exert 
an impact to the solution. Unfavorable consequence. 

Heretofore such various systems have been proposed as 
Will prepare injections With use of the multichambered 
ampule, but such systems heretofore admit of further 
improvement in the point of preventing possible stirring or 
disturbance to How and other mechanical impacts affecting 
to the injections. 

SUMMARY OF THE INVENTION 

This invention is intended to offer an injection syringe in 
including a device for preparation of an injection, Whereby 

15 

25 

35 

45 

55 

65 

2 
mechanical impacts affecting to the medicine and 
consequently, chemical changes With a medicine Would be 
minimiZed during the step of dissolving the medicine sealed 
in a space of the multichambered ampule and during the 
steps of storing and injecting the injection after the 
dissolution, and the injection syringe also including a device 
for dosage control as Well as automatic injection, conve 
nience to a patient Who carries such injection syringe. 
The target application of this invention lies in an injection 

syringe Which Will handle various polypeptides of environ 
mentally sensitive nature including human groWth 
hormones, interferon and Which may be operated by a 
layman patient himself With readiness in situ. 
The studies prove that a best suitable process for disso 

lution of an unstable freeZe dried machine With a medicinal 
solvent is performed by manual control of the solvent ?oW 
With adequate sloWness Which Will be monitored by eye 
observation on mixing conditions, and as for the injection 
step, it is proved that the dosage control Will be optimiZed 
With use of an injection operator to be provided With syringe. 
In order for the syringe to be suitable for such requirements, 
a cylindrical ampule is sheathed or inset Within a tWo-part 
case Which Will be retractable/extensibly by telescopic move 
betWeen the tWo cases and Which Will be connected With an 
injection controllar or dosage controller. Thus dissolution 
Will be performed With no Working of the injection contr 
ollar Which Will Work at the step of injection. Further, 
because the injection Will possibly cause a back-?oW due to 
the remnant gas as noted above, a reverse prevented mecha 
nism may be optionally employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs an embodiment before the dissolution of an 
unstable freeZe dried medicine, Wherein a front vieW is 
shoWn by FIG. 1(a), and a sectional vieW from line A—A‘ is 
shoWn by FIG. 1(b). 

FIG. 2 includes tWo sub?gures. FIG. 2(a) shoWs another 
sectional vieW from the line A—A‘ of the same embodiment 
after the dissolution of the unstable freeZe dried medicine is 
?nished and a needle holder is mounted. FIG. 2(b) shoWs a 
sectional vieW from the line B—B‘ in FIG. 1(a). 

FIG. 3 shoWs another embodiment of the inventive injec 
tion syringe including a device for preparation of an 
injection, Wherein FIG. 3(a) shoWs a state before dissolution 
of the unstable freeZe dried medicine and FIG. 3(b) shoWs 
a state after the dissolution, both are vieWs of longitudinal 
section. 

FIG. 4 shoWs another next embodiment of the inventive 
syringe including a device for preparation of an injection, 
Wherein FIG. 4(a) shoWs a state before dissolution of the 
unstable freeZe dried medicine and FIG. 4(b) shoWs a state 
after the dissolution, both are vieWs of longitudinal section. 

FIGS. 5 and 6 shoW partial vieWs of embodiments belong 
ing to the same inventive concept as disclosed so far, that is, 
parts unshoWn in these ?gures may be acceptable to 
assemble the Whole embodiment by selecting any of the 
embodiments shoWn so far. FIG. 5(a) shoWs a front vieW of 
a front case and a rear case. FIG. 5(b) shoWs a sectional vieW 

from the line C—C‘ in FIG. 5(a). FIGS. 6(a) through 6(LD are 
sectional vieWs from the lines D—D‘, F—F‘, and G—G‘ in FIG. 
5(a) respectively. 

FIG. 7 includes tWo sub?gures. FIGS. 7(a) and (b) shoW 
tWo embodiments of combination betWeen the rear gasket 11 
and the plunger 19 in perspective vieW, Wherein FIG. 7(a) is 
for use in normal condition as shoWn in ?gures so far, and 
FIG. 7(b) is for use With reinforcement against possible back 
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pressure acting on the gasket 11, that is, a ?ange 17 is added 
to prevent deformation of the gasket 11. 

DETAILED DESCRIPTION OF THE 
INVENTION 

An injection syringe 1 of this invention includes a device 
for preparation of an injection and is generally comprised of 
a multichambered cylindrical ampule 2, a front case 3, a rear 
case 4, a needle holder 5, injection controllar 6, and a 
plunger 19 as featured in (1), (2), (3) and (4) in the 
folloWing: 

(1) The multichambered cylindrical ampule 2 includes 
tWo chambers of a front space 7 and a rear space 8, the front 
space 7 being sealed forWardly With a packing 9 penetrable 
by a needle 28 and sealed rearWardly With a movable front 
gasket 10, and the rear space 8 being sealed forWardly With 
the front gasket 10 and sealed rearWdardly With a movable 
rear gasket 11, and the ampule 2 also includes a bypass route 
12 longitudinally arranged on inner surface of the ampule 2 
such that the front gasket is located to take position rear 
Wardly apart from the by pass route 12 before dissolution of 
an unstable freeZe dried medicine 13 Wherein the front space 
7 for containing the unstable freeZe dried medicine 13 is 
separated from the rear space 8 for containing a medical 
solvent 14 or dispersing agent 14. 

(2) The front case 3 includes longitudinally on its inner 
surface a recess 15 for receiving the bypass route 12, and 
also includes a tapered tip portion to ?x the front edge of the 
ampoule 2 inside thereof and a thread part 16 on its 
midportion to connect the rear case 4 after dissolution of the 
solid medicine, and a ?ange 17 at its rear edge. 

(3) The rear case 4 includes a thread part 16‘ on its front 
portion and a mount part 18 on its rear portion such that the 
front case 3 is longitudinally inserted thereinto to provide 
movability With the ?ange 17 of the front case 3 betWeen the 
thread part 16‘ and the mount part 18, and also includes at 
its rear end the connection to an injection controller 6 With 
inter mediation of the mount part 18 Wherein the injection 
controller 6 is connected With the rear gasket 11 by a plunger 
19. 

(4) Wherein, in a process of dissolving the unstable freeZe 
dried medicine 13 admitted in the front space 7 With the 
medicinal solvent 14 or dispersing agent 14 ?lled in the rear 
space 8, the injection controller 6 is forWardly moved 
manually, With no use of functions provided With the injec 
tion controller 6, such that the front gasket 10, the rear space 
8 ?lled With the solvent 14, and the rear gasket 11 are moved 
forWard in unison by the manual force acting on the plunger 
19, and at the moment that the front gasket 10 enters into the 
bypass route 12‘s Zone, the solvent 14 is released to ?oW into 
the bypass 12 to dissolve the unstable freeZe dried medicine 
13, and after all the solvent 14 has been sent off, the front 
and rear cases 3, 4 are tightened With Working of tWo thread 
parts 16, 16‘, and thereafter the injection controller 6 is 
alloWable to perform an injection, provided that the needle 
holder 5 is mounted on the packing 9, thus environmentally 
sensitive nature With the injection is overcome. 

The invention further includes such modi?cations as 
providing a tubular stopper 20 betWeen the rear end face of 
the ampule 2 and the inner face of the front case 3 for 
fastening together, and as providing a thread part 16“, in 
place of the ?ange 17 of the front case 3, so as to mesh With 
a thread part 16‘ of the rear case 4. 

The modi?cation noted above continues to include such 
additions as providing tWo thread parts 23, 23“ having cuts, 
on the mid- and rear-portions of the front case 21, to ?x the 
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4 
rear case 22 such that a ratchet 24 is provided betWeen the 
tWo thread parts 23, 23“ for reverse detention, and as 
providing a thread part 23‘ having a cut, on the front portion 
of the rear case 22, such that the thread part 23‘ meshes to 
?x With the thread part 23“ of the front case 21 before 
dissolution of the medicine, also providing a ratchet 24‘ on 
the midportion of the rear case 22 such the ratchet 24‘ 
meshes to ?x With the ratchet 24 of the front case 21 for 
reverse detention. 

Herein in this description, “solvent or dispersing agent” of 
“medicine” is meant to represent a liquid chemical to 
prepare an injection in either solution or emulsion form, 
though mostly such chemical is Water, and the term “solu 
tion” or “solvent” sometimes includes “emulsion” or “dis 
persing agent” in this description. 

Turning to the detailed description of the methodological 
aspect of this invention, the injection syringe of this inven 
tion is required to have suitability that a patient carries one 
set of the inventive syringe and he is convenienced to 
perform an injection for himself in situ, further required is 
suitability that a solid medicine may be dissolved in situ. It 
is because an unstable medicine chosen such as human 
groWth hormones and thus the solution is unable to be stored 
for long period. Further required is immunity from the 
dif?culty involved in the dissolution process Wherein such 
unstable medicine is liable to suffer chemical changes due to 
mechanical forces such as stirring or shake affected during 
the dissolution. 

A traditional syringe for the same application employs a 
multichambered ampule Wherein a solid medicine and a 
medical solvent or dispersing agent are sealed in separate 
spaces and the patient is expected to operate the syringe for 
mixture or dissolution by himself. Atask to be solved lies in 
hoW the solvent should be controlled so as to ?oW laminar 
state and to contact the solid medicine With minimum ?oW 
disturbance and minimum affection by mechanical force to 
the solid medicine. 

The structure of the syringe of this invention designed to 
perform a process or manual handling of the syringe With 
methodological solution to such task, that is, the inventive 
structure expects such handling that the needle holder 5 is 
mounted before the dissolution at the front tip of the space 
containing the solid medicine in order to prevent a possible 
spout of remnant gas remaining at the.front tip space under 
compression, and that the dissolution process is performed 
by manual press onto the injection controller With no use of 
functions thereof. Herein said “the syringe is pressed With 
out use of function of the injection controller” means 
speci?cally such manual operation as the syringe is set to be 
vertical on a desk or a some ?at plane and then a doWnWard 

press on the front case causes a relative upWard move of the 
rear gasket While the injection controller is assigned to serve 
only as a base to hold the syringe. Further the syringe is 
provided With such structure as a longitudinal recess for 
receiving the bypass portion of the ampule is formed inside 
the front case Wherein the ampule bypass portion Which 
externally projects from the ampule surface is engaged into 
the recess and Whereby free rotation of the ampule is 
prevented, thus stirring of the medicine is preferably pre 
vented. HoWever, this invention includes such a modi?ca 
tion as dissolution is performed Without the needle holder 
mounted at the front tip end, because such preparatory act is 
not alWays necessary to this invention. 

Erecting and holding the syringe its front up is preferable 
in order for the liquid ?oW disturbance or other mechanical 
force to affect least to the medicine as Well as the solvent in 
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the dissolution process. For instance, erecting and holding 
the syringe to be vertical on a desk or ?at plane, and soft 
manual pressing on the syringe doWnWard With eye obser 
vation on actions inside the ampule, and Whereby the 
plunger connected With the injection controller Will act 
upWardly and sloWly move the rear gasket of the ampule 
upWardly and then the solvent ?oWs into the front space 
Wherein the medicine is contained. Consequently attained is 
such inside performance that the solvent Will ?oW through 
the bypass in laminar state and permeate the solid medicine 
sloWly. The ampule has been inserted into the front and rear 
cases and the injection controller has been connected With 
intermediation of such cases, and in such dissolution process 
Whereby, the longitudinal aXis of the syringe Will not ?eX to 
cause stirring With the solution. The syringe described so far 
is developed to attain the suitability to such handling in the 
dissolution process. 

After the total volume of the solvent has been ?oWn into 
the front space With regulation of its ?oW rate from the rear 
space under eye observation on the dissolution process of 
the medicine in the front space, tightening to set the thread 
part 16, 16‘ connecting the front and rear cases ?nishes the 
step of the dissolution process by the solvent. If the step 
proceeds to an injection step, a dosage amount is set on the 
injection controller and the rear end thereof is pressed. 

In the inventive process Wherein the syringe is pressed 
doWnWardly to move the rear gasket upWardly, so far as the 
space receiving the medicine is sealed, remnant gas collects 
at the tip end of the space under compression and such gas 
has a back pressure to cause a reversal ?oW as Well as ?oW 

disturbance With the solvent. Therefore, it is preferable that 
the needle holder is mounted on the front edge of tile ampule 
before the dissolution process in order to avoid the stay of 
the remnant gas inside as Well as to open a route for gas leak 
outside. HoWever, the invention is feasible Without the purge 
of the remnant gas, that is, it is alloWable to store the 
injection containing the remnant gas under compression, 
depending on the quality of the syringe and the medicine. In 
this approach, it is preferable that the syringe is provided 
With ratchets interlocking the front and rear cases, See 5(a), 
5(b) and 6(a) to In this modi?cation, the front and rear 
cases are meshed or interlocked during the solvent in?oW 
from the rear space to the front space, suf?cient to resist to 
a possible back pressure and to prevent the reverse ?oW, and 
effective to protect the medicine from possible quality 
change. 

In use of the ratchet mechanism as noted above, vibrations 
causes by the ratchet are unavoidable. Therefore, it is 
preferable to use soft plastics or rubber as material of the 
ratchet mechanism to minimiZe such. On the other hand, the 
ratchet interlock may be released by turning the rear case 
about 90 degrees, and thus alloWable is the solvent in?oW 
under careful observation so as not to cause the unfavorable 
reverse phenomenon With no use of the ratchet interlock, and 
also alloWable is reapplication of the interlock after the 
dissolution. 

The connection betWeen the plunger 19 and the rear 
gasket 11 may be made of a stud and recess coupling as 
shoWn in FIG. 7(a). In addition, the coupling may be 
improved by a ?anged plunger end. The ?ange 27 is shoWn 
in FIG. 7(b). This modi?cation is effective to avoid a 
deformation With the rear gasket 11, since a pressure large 
enough leading to the deformation Will possibly act if the 
rear gasket is made from a ?exible material such as rubber. 

As for the injection controller or dosage controller, it is 
knoWn that an apparatus for controlling a dosage amount by 
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6 
forWarding a plunger for a predetermined length, useful to 
perform an injection by a patient for himself. For instance, 
“AUTOPEN” brandnamed by OWen Mumford Ltd. is simi 
lar in appearance to a cap of a fountain pen Which Will inject 
a predetermined amount of an injection into the body based 
on setting of such amount after insertion of the needle into 
the body. As for dosage control, there are such systems as an 
element Will forWard With use of an urged spring based on 
a press on a button on the apparatus and as an element Will 
forWard With lead by ?nger press. This invention Will accept 
any available systems so far as it can control a dosage 
amount predeterminable by operation acting on such appa 
ratus. Further this invention Will cover the use of such 
apparatus having functions similar to the notes above. 
As for materials for constructing respective parts or 

elements constituting the syringe, there are no particular 
limitations, but plastics or rubbers are preferable in vieW of 
moldability. For the multichambered cylindrical ampule, 
preferable is glass, for the gasket, synthetic rubbers (nitrile 
rubber, silicon rubber, isoprene rubber, butadiene rubber, 
styrene-butadiene rubber, butyl rubber, chloroprene rubber, 
etc.), for the front and rear cases, AS resin(styrene acryloni 
trile copolymer), acrylic resin, for the plunger, polypropy 
lene. For the parts of the syringe, preferable are ABS resin 
(styrene acrylonitrile butadiene copolymer), polyethylene, 
polystyrene, polycarbonate, cycloole?n copolymer, polyeth 
ylene terephthalate, polyvinylchloride resin, metallic mate 
rials. 

In the folloWing, representative embodiments of the 
invention Will be described With reference to the draWings. 

EXAMPLE 1 

FIG. 1 shoWs an embodiment before the dissolution of a 
solid medicine, Wherein a front vieW is shoWn by FIG. 1(a), 
and a sectional vieW from the line A—A‘ is shoWn by FIG. 
1(b). FIG. 2(a) shoWs another sectional vieW from the line 
A—A‘ of the same embodiment after the dissolution of the 
unstable freeZe dried medicine is ?nished and a needle 
holder is mounted. FIG. 2(b) shoWs a sectional vieW from 
the line B—B‘ in FIG. 1(a). 

Referring to main materials of the syringe, a multicham 
bered cylindrical ampule 2 is made from glass, gaskets are 
from synthetic rubber, a front case is from AS resin noted 
above, a rear case is from acrylic resin, a plunger is from 
polypropylene. 

In a multichambered cylindrical ampule 2, a front space 
7 is sealed forWardly With a packing 9 and rearWardly With 
a movable front gasket 10, and a rear space 8 is sealed 
forWardly With the front gasket 10 and rearWardly With a 
movable rear gasket 11. A longitudinal bypass route 12 is 
provided on a ampule Wall projecting outWardly, Wherein the 
front gasket 10 is located rearWardly apart from the bypass 
route 12, in other Words, located clear of the bypass route 12 
before the dissolution step, that is, an unstable freeZe dried 
medicine 13 sealed in front space 7 is separated from a 
medicinal solvent 14 or dispersing agent 14 sealed in the rear 
space 8. 
An ampule case includes tWo cylindrical cases; a front 

case 3 and a rear case 4 Which are engaged concentrically 
With telescopic movability. The ampule 2 is inset or inserted 
into the front case 3, and inside thereof provided is a 
longitudinal recess 15 for receiving the bypass route 12 
provided on the ampule 2. At midportion of the front case 3 
a circumferential thread part 16 is outWardly provided, and 
a front tip end thereof is tapered to ?X the ampule 2. 
The rear case 4 is provided inWardly With circumferential 

thread part 16‘ at its front portion in order to match or mesh 
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With the thread part 16 on the front case 3, and at its rear end, 
a mount part 18 acting like a stationary piston ring is ?xed 
and is outwardly connected With an injection controller or 
dosage controller 6. The rear case 4 receives in its inside a 
circumferential ?ange 17 projected outWardly from the rear 
end of the front case 3 so that the thread part 16‘ Will form 
abutment contact With the ?ange 17 not to let the same slip 
out forWardly from the rear case 4. In addition, possible 
rearWard slip-out of the ?ange 17 is blocked by the mount 
part 18. Thus the ?ange 17 is slidable for length betWeen the 
thread part 16‘ and the mount part 18, Which is connected 
With a plunger 19 extending to the rear gasket 11. 

In the Step of preparing a solution for injection or an 
injection, the injection controller 6 does not function to 
move the plunger 19. In this step, the injection syringe is 
erected on a desk or some plane and manual press on the 
syringe doWnWardly Will cause the front and rear gasket 10, 
11 to move forWardly (or upWardly) in unison With inter 
mediation by plunger 19. At the moment the front gasket 10 
enters into the bypass 12‘s Zone, the solvent 14 ?lled in the 
rear space 8 starts ?oWing into the front space 7 Whereby the 
unstable freeZe dried medicine is dissolved. The dissolution 
?nishes When the total solvent is ?oWn thereinto. During the 
dissolution, the internal devices contained in the injection 
controller 6 are inactive and the injection controller 6 serves 
only as an anvil against the doWnWard force. 

After the total solvent 14 is transferred from the rear space 
8 to the front space 7, tWo thread parts 16, 16‘ are tightened 
to ?X the front and rear cases 3, 4, that is, the end of the 
dissolution step. In the step of injection, a dosage amount is 
set by a patient With looking at a dosage set dial 30 and by 
turning a nob 31, and Whereby an injection controller end 32 
is alloWed to move in response to the amount set. It a needle 
of the syringe has been injected into the body and the 
operator end 32 is pushed toWard the stop point, the pre 
scribed amount of the injection Will be injected into the 
body. 

EXAMPLE 2 

FIG. 3 shoWs another embodiment of the inventive injec 
tion syringe including a device for preparation of an injec 
tion Wherein FIG. 3(a) shoWs a state before dissolution of 
the solid medicine and FIG. 3(b) shoWs a state after the 
dissolution, both are vieWs of longitudinal section. 

This embodiment features in the addition of a circumfer 
ential tubular stopper 20 inside the front case 3 after inset of 
the ampule 2 at a position to abut With the rear end face of 
the ampule 2 and also to ?t the inner surface of the front case 
3 at its rear end portion. The utility of this addition is 
eXplained in that the front edge of the ampule 2 is ?Xed by 
the tapering effect of the front case 3, and this addition 
complements ?Xation at the rear end of the ampule 2, and 
such is necessary When inserting the needle through the 
packing 9, since such operation eXerts force doWnWardly. 
OtherWise, this embodiment is the same as noted above. 

EXAMPLE 3 

FIG. 4 shoWs another neXt embodiment of the inventive 
injection syringe including a device for preparation of an 
injection, Wherein FIG. 4(a) shoWs a state before dissolution 
of the unstable freeZe dried medicine and FIG. 4(b) shoWs 
a state after dissolution, both are vieWs of longitudinal 
section. 

This embodiment features in the addition of a circumfer 
ential thread part 16“ in place of the ?ange 17 of the front 
case 3, that is, in this embodiment, the front case 3 is 
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provided With a circumferential thread part 16“ outWardly at 
its rear end to mesh With the thread part 16‘ provided 
inWardly at the front end of the rear case 4. This replacement 
is responsive to the need of improving productivity or ease 
in assembly Work of inventive injection syringe, and the 
details thereof are abbreviated. 

Based on the improvement noted above, the front case 3 
provided With the thread part 16“ noted above and the rear 
case 4 provided With the thread part 16‘ are ?t longitudinally, 
and then the rear case 4 may advance further forWardly by 
Way of entering into the meshing With 16‘ and letting the rear 
case 4 pass past the meshing With 16“, that is, telescopic 
move in the engagement from a state shoWn in FIG. 4(a) to 
another state shoWn in FIG. 4(b). 

Because the front case 3 and the rear case 4 are fastened 

each other With the thread part 16‘, 16“, the ampule 2 is 
protected from eXternal forces Which Will otherWise eXert 
thereto and Will possibly move the rear case 4 unexpectedly. 
Thus, the ampule 2 or the injection syringe 1 is stored safely. 

EXAMPLE 4 

FIGS. 5 and 6 shoW partial vieWs of embodiments belong 
ing to the same inventive concept as disclosed so far, that is, 
parts unshoWn in these ?gures may be acceptable to 
assemble the Whole embodiment by selecting any of the 
embodiments shoWn so far. FIG. 5(a) shoWs a front vieW of 
a front case and a rear case. FIG. 5(b) shoWs a sectional vieW 

from the line C—C‘ in FIG. 5(a). FIGS. 6(a) through 6(LD are 
sectional vieWs from the lines D—D‘, E—E‘, F—F‘, and G—G‘ 
in FIG. 5(a) respectively. 
Where the dissolution is performed Without the needle 

holder 5 mounted on the packing 9, a reverse ?oW of the 
solvent 14 is possible from the front space 7 to the rear space 
8 since the remnant gas is accumulated in the front space 3. 
What is shoWn in these ?gures is means for preventing such 
unfavorable phenomenon, that is, means for reverse detent. 
Herein, it is assumed that the front case 21 (formerly 3) is 
made from AS resin, and the rear case 22 (formerly 4) is 
from acrylic resin. 
As is shoWn, a longitudinal recess 29 (formerly 15) for 

receiving a bypass route 12 is formed on the inner surface of 
the front case 21, and the front tip end of the front case 21 
is tapered to ?X the front edge of the ampule 2. At mid- and 
rear-portions of the front case 21, circumferential thread 
parts 23, 23“ having partial cuts 33, 33“ are mounted 
outWardly to ?X the rear case 22 by meshing With a circum 
ferential thread parts 23‘ having partial cuts 33‘, mounted 
inWardly on the inner surface of the rear case 22 Wherein 
threads of these parts are designed to be common or the 
same in order to perform a precise meshing. FIG. 5(a) and 
FIG. 6(a) shoW cuts provided With these threads. Such cuts 
are useful to let the case 21 or 22 be free movable With no 
turning, that is, threads having cuts are useful to change 
movability conditions betWeen the tWo cases 21, 22. And 
such free movability is obtained if the tWo cases are met 
under such condition that the tWo thread parts mounted on 
different cases are set to be staggered each other, Whereby 
the front case 21 may readily move into the rear case 22. 

The thread part 23‘ is mounted at the front end of the rear 
case 22 and is meshed With the thread part 23“ on the front 
case 21 to fasten each other While being stored before the 
dissolution. Therein the threading art is so designed as to 
enter or to release the fastening by turning about 60 to 70 
degrees in the crest meshed root state, (This situation may be 
understood by superposing FIG. 6(a) and FIG. 6(c). The 
superposed status Will shoW disengagement or unfastening.) 
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and this fastening is effective to protect the ampule from 
being affected by external forces. As for the reverse detent, 
a longitudinal ratchet part 24 is mounted outwardly on 
midportion of the front case 21 and a ratchet patch 24‘ is 
mounted inWardly on the rear case 22 to mesh With the 
ratchet 24. 

In the step of the dissolution, as the rear gasket 11 
relatively raises forWardly, ratchets 24, 24‘ mounted on the 
front and rear cases 21, 22 are put into action, that is, While 
the front case 21 loWers, the ratchets 24, 24‘ are meshed to 
prevent a reverse move, of Which illustration is shoWn in 
FIG. 5(b) and FIG. HoWever, circumferential length of 
the ratchets 24, 21‘ is partial or not Wide as shoWn in FIG. 
6(b) and 6(a), and thus it is permitted to release the ratchet 
meshing and re-engage it, if such is thought to be necessary 
or more suitable. Operations after the dissolution step have 
been described above. 

HoWever, the use of the ratchet mechanism for reverse 
detent inevitably accompanies vibrations caused by the same 
mechanism. Thus preferable is the use of the ratchet devise 
made from ?exible plastic or rubber. OtherWise, the disso 
lution is performed While the ratchet device 24, 24‘ is 
released by turning the rear case 22 about 90 degrees, and if 
the plunger 19 is stopped on the Way, the ratchet device 24, 
24‘ may be re-applied by re-turning the rear case 22. Such 
modi?cation is permitted according to case by case judge 
ment. 

EXAMPLE 5 

FIGS. 7(a) and (b) shoW tWo embodiments of combina 
tion betWeen the rear gasket 11 and the plunger 26 in 
perspective vieW, Wherein FIGS. 7(a) is for use in normal 
condition as shoWn in ?gures so far, and 7(b) is for use With 
reinforcement against possible back pressure acting on the 
gasket 11, that is, a ?ange 27 is added to prevent deformation 
With the gasket 11. 
As noted before, the dissolution Without the needle holder 

5 mounted leads the remnant gas to accumulate and such 
pressure Will act as back pressure against the in?oWing 
solvent. The rear gasket 11 is normally made from rubber, 
material deformable due to such back pressure, and such 
pressure is possible to let the solvent leak through gap 
betWeen the gasket periphery and the ampule Wall. FIG. 7(b) 
is reinforcement to prevent such trouble, and is applicable to 
any embodiments shoWn so far. 
What is claimed is: 
1. An injection syringe for an unstable freeZe dried 

medicine, including a device for preparation of an injection 
being generally comprised of a multichambered cylindrical 
ampule, a front case, a rear case, a needle holder, an injection 
controller, and a plunger: 

(1) the multichambered cylindrical ampule including tWo 
chambers of a front space and a rear space, the front 
space being sealed forWardly With a packing penetrable 
by a needle and sealed rearWardly With a movable front 
gasket, and the rear space being sealed forWardly With 
the front gasket and sealed rearWardly With a movable 
rear gasket, and the ampule also including a bypass 
route longitudinally arranged on an inner surface of the 
ampule such that the front gasket is located rearWardly 
of the bypass route before dissolution of an unstable 
freeZe dried medicine Wherein the front space for 
containing said medicine is separated from the rear 
space for containing a medicinal solvent or dispersing 
agent; 

(2) the front case including longitudinally on an inner 
surface thereof a recess for receiving the bypass route, 
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10 
and also including a tapered tip portion con?gured to 
?X the front edge of the ampule inside thereof and a 
thread part on a midportion thereof con?gured to 
connect the rear case after dissolution of the unstable 
freeZe dried medicine, and a ?ange at a rear end 
thereof; 

(3) the rear case including a thread part on a front portion 
thereof and a mount part on a rear portion thereof such 
that the front case is longitudinally inserted thereinto to 
provide movability With the ?ange of the front case 
betWeen the thread part and the mount part, and also 
including at a rear ?ange end the connection to an 
injection controller With intermediation of the mount 
part Wherein the injection controller is connected With 
the rear gasket by a plunger; 

(4) Wherein, in a process of dissolving the unstable freeZe 
dried medicine admitted in the front space With the 
medicinal solvent or dispersing agent ?lled in the rear 
space, the injection controller is forWardly moved 
manually, With no use of functions provided With the 
injection controller, such that the front gasket, the rear 
space ?lled With the solvent, and the rear gasket are 
moved forWard in unison by the manual force acting on 
the plunger, and at the moment that the front gasket 
enters into the bypass route Zone, the solvent is released 
to How into the bypass to dissolve the unstable freeZe 
dried medicine, and after all the solvent has been sent 
off, the front and rear cases are tightened With Working 
of tWo thread parts, and thereafter the injection con 
troller is alloWable to perform an injection, provided 
that the needle holder is mounted on the packing, thus 
environmentally sensitive nature With the injection is 
overcome. 

2. An injection syringe including a device for preparation 
of an injection as noted in claim 1, Wherein the plunger 
connected With the injection controller is provided With a 
plunger ?ange. 

3. In a process for preparation of an injection With use of 
an injection syringe, said syringe, including a multicham 
bered cylindrical ampule, a front case, a rear case, a needle 
holder, an injection controller, and a plunger, said multi 
chambered cylindrical ampule including tWo chambers of a 
front space and a rear space, the front space being sealed 
forWardly With a packing penetrable by a needle and sealed 
rearWardly With a movable front gasket, and the rear space 
being sealed forWardly With the front gasket and sealed 
rearWardly With a movable rear gasket, and the ampule also 
including a bypass route longitudinally arranged on inner 
surface of the ampule such that the front gasket is located to 
take a position rearWardly apart from the bypass route before 
dissolution of an unstable freeZe dried medicine, and 
Wherein the ampule is set inside the front case and the rear 
gasket is connected With the injection controller by the 
plunger; 

said process comprising the step of; containing the 
unstable freeZe dried medicine into the front space and 
?lling the rear space With a medicinal solvent or 
dispersing agent; erecting the injection syringe thus 
prepared in a front-up and rear-doWn status; pressing 
manually the injection syringe doWnWardly onto a base 
With no use of Working by the injection controller such 
that the front and rear gaskets move upWardly by the 
force acting on the plunger and at the moment that the 
front gasket enters into the bypass route Zone, the 
solvent ?lled in the rear space ?oWs into the bypass 
route to dissolve the unstable freeZe dried medicine in 
the front space Wherein a How rate is monitored and 
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controlled manually by observation of a dissolving 
condition of said medicine, maintained in a laminar 
?oW state so as not to cause stirring and shaking during 
the dissolution; tighten by meshing thread parts con 
necting the front and rear cases after all the solvent has 
been sent off the rear space. 

4. An injection syringe for an unstable medicine, said 
injection syringe comprising: 

an ampule including a unitary body having a ?rst chamber 
adapted to contain an unstable medicine and a second 
chamber adapted to contain a medicinal solvent or 
dispersing agent, said ?rst chamber being sealed for 
Wardly With a packing and sealed rearWardly With a 
movable front gasket, said second chamber being 
sealed forWardly With said front gasket and sealed 
rearWardly With a movable rear gasket, said ampule 
having a bypass route longitudinally arranged on an 
inner surface of said ampule Wherein said front gasket 
is located rearWardly of said bypass route before dis 
solution of the unstable medicine such that said ?rst 
chamber is separated from said second chamber and 
Wherein said front gasket is located at said bypass route 
after dissolution of the unstable medicine such that said 
?rst chamber is connected to said second chamber by 
said bypass route; 

a ?rst case including an inner surface having a recess 
con?gured to receive said bypass route, said ?rst case 
including a tip portion con?gured to receive a front 
edge of said ampule inside thereof, said ?rst case 
having a thread part, said ?rst case having a ?ange on 
a rear end thereof, 

a second case including a thread part on a front portion 
con?gured to engage said thread part on said ?rst case 
after dissolution of the unstable medicine thereof, said 
second case including a mount part on a rear portion 
thereof such that said ?rst case is longitudinally 
inserted thereinto to provide movability With said 
?ange of said ?rst case betWeen said thread part and 
said mount part; and 

an actuator connected to said rear gasket. 
5. The injection syringe according to claim 4, further 

comprising an injection controller connected to said rear 
gasket by said actuator, Wherein said rear case includes at a 
rear ?ange end a connection to said injection controller With 
intermediation of said mount part. 

6. The injection syringe according to claim 5, Wherein 
said actuator connected With said injection controller is 
provided With a plunger ?ange. 

7. An injection syringe for an unstable medicine, said 
injection syringe comprising: 

an ampule including a unitary body having a ?rst chamber 
adapted to contain an unstable medicine and a second 
chamber adapted to contain a medicinal solvent or 
dispersing agent, said ?rst chamber being sealed for 
Wardly With a packing and sealed rearWardly With a 
movable front gasket, said second chamber being 
sealed forWardly With said front gasket and sealed 
rearWardly With a movable rear gasket, said ampule 
having a bypass route longitudinally arranged on an 
inner surface of said ampule Wherein said front gasket 
is located rearWardly of said bypass route before dis 
solution of the unstable medicine such that said ?rst 
chamber is separated from said second chamber and 
Wherein said front gasket is located at said bypass route 
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after dissolution of the unstable medicine such that said 
?rst chamber is connected to said second chamber by 
said bypass route; 

a ?rst case including an inner surface having a recess 

con?gured to receive said bypass route, said ?rst case 
including a tip portion con?gured to receive a front 
edge of said ampule inside thereof, said ?rst case 
having a ?ange on a rear end thereof; 

a second case including a mount part on a rear portion 

thereof such that said ?rst case is longitudinally 
inserted thereinto to provide movability With said 
?ange of said ?rst case Within said second case; 

an actuator connected to said rear gasket; and 

means for connecting said second case to said ?rst case 
after dissolution of the unstable medicine such that a 
laminar ?oW state is maintained throughout the disso 
lution of the unstable medicine. 

8. The injection syringe according to claim 7, further 
comprising an injection controller connected to said rear 
gasket by said actuator, Wherein said rear case includes at a 
rear ?ange end a connection to said injection controller With 
intermediation of said mount part. 

9. The injection syringe according to claim 8, Wherein 
said actuator connected With said injection controller is 
provided With a plunger ?ange. 

10. Aprocess for preparing an injection using an injection 
syringe, the injection syringe including an ampule having a 
unitary body With a front chamber and a rear chamber, the 
front chamber being sealed forWardly With a packing and 
sealed rearWardly With a movable front gasket, the rear 
chamber being sealed forWardly With the front gasket and 
sealed rearWardly With a movable rear gasket, the ampule 
having a bypass route longitudinally arranged on an inner 
surface of the ampule, the injection syringe further including 
a front case con?gured to receive the ampule therein and 
having a thread part, a rear case having a thread part on a 
front portion, and an injection controller connected to the 
rear gasket by a plunger, said process comprising the steps 
of: 

containing an unstable freeZe dried medicine in the front 
chamber; 

?lling the rear chamber With a medicinal solvent or 
dispersing agent Wherein the front gasket is located 
rearWardly of the bypass route before dissolution of the 
unstable medicine such that the front chamber is sepa 
rated from the rear chamber; 

orienting the injection syringe in a front-up and rear-doWn 
status; 

pressing the injection syringe manually doWnWard onto a 
base Without use of the injection controller such that the 
front and rear gaskets move upWardly by force acting 
on the plunger Wherein the front gasket is located at the 
bypass route such that the front chamber is connected 
to the rear chamber by the bypass route Whereby the 
unstable medicine is dissolved; 

controlling a How rate through the bypass route in order 
to maintain a laminar ?oW state so as not to cause 

stirring and shaking during dissolution; and 
meshing the thread parts of the front case and the rear case 

after dissolution of the unstable medicine. 


